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The Portage Gorge is located in Upstate New York. It is known as the “Grand Canyon of the East” 
exceeding 183 meters (600 feet) tall in places, and it is known for the three major waterfalls shown in 
Figure 1 (Visit Letchworth Park, n.d.). One man who took particular interest in the gorge was 
William Pryor Letchworth. Letchworth was an industrialist and philanthropist who began purchasing 
land near Middle Falls in 1859 upon visiting the area (Cook, n.d.). The environment was greatly 
altered by intensive lumbering, milling, and farming, and Letchworth sought to restore the area’s 
natural beauty. Letchworth spent the next 50 years restoring the environment, purchasing land, and 
building his 1,000-acre Glen Iris Estate shown in Figures 5 and 6. Letchworth donated his estate to 
New York State (NYS) in 1906 to protect the area after his death. The land became Letchworth State 
Park in 1907, and it began transitioning into a state park after Letchworth’s death in 1910 (Cook & 
Breslin, n.d.). The park today spans over 14,000 acres (New York State Parks, Recreation and 
Historic Preservation, n.d.). It brings in about 800,000 visitors each year (Wyoming County Tourism, 
n.d.), and it was rated America’s #1 State Park in 2015 by USA Today (USA Today 10Best Editors, 
2015).
The purpose of this study is to map the features of Letchworth’s Glen Iris Estate in 1907 (Figure 
3) and in 2020 (Figure 4) to compare the area’s features before and after being a state park for 113 
years. A quantitative analysis of features such as the length of roads, length of railroad tracks, acres 
of land cover types (forested and unforested), and number of buildings will determine how the area 
has changed since 1907. This project will develop a novel map of the Glen Iris Estate at its peak as 
well as a novel analysis of the features present in the estate in 1907 and in 2020.
This study was conducted in 5 main steps. First, the 1907 hand-drawn map by Edward Hagaman Hall 
obtained from the Letchworth State Park Engineering Department shown in Figure 2 was 
georeferenced. The georeferencing was performed in QGIS 3.10. The map was georeferenced with 
aerial photography, a vector layer of the Genesee River from the United States Geological Survey’s 
National Hydrography Dataset (NHD), and vector layers of modern streets and railroad tracks from 
the NYS GIS Program Office. All layers used to georeference were reprojected to New York State 
Plane West Transverse Mercator (EPSG: 32117). The map was georeferenced with a “Polynomial 2” 
transformation. Next, the features of the estate in 1907 were digitized. Roads and railroad tracks were 
traced from the georeferenced map, and the forested and unforested land cover types were digitized 
to the extent of the Glen Iris Estate. Buildings were broadly digitized to show the general locations of 
building clusters rather than each individual building, and then the total number of buildings was 
totaled. The Genesee River from the NHD was added in assumption that the gorge boundaries were 
the same between 1907 and 2020.
The same features were mapped for the present day. Layers of current roads, railroad tracks, and 
the Genesee River were added, and the buildings were broadly digitized and estimated. Then, the 
land cover types were digitized with the use of aerial photos to the same extent of the Glen Iris Estate 
in 1907 for accurate comparison.
The roads and railroad layers in both maps were clipped with the “Clip” tool to the extent of the 
Glen Iris Estate to compute descriptive statistics within the estate boundary. The “Basic Statistics for 
Field'' tool was used to calculate the total length of roads and railroad tracks within the estate as well 
as the acreage of forested and unforested land.
As summarized in Table 1, there were more roads and railroad tracks in the estate in 1907 than 
there is today. There were 19.00 km (11.80 mi) of roads in 1907, and there are 8.83 km (5.49 mi) 
of roads in 2020. Thus, there were 10.17 km (6.32 mi) more roads in 1907. Similarly, there were 
4.15 km (2.58 mi) of railroad tracks in 1907, and there are 1.28 km (0.80 mi) of railroad tracks in 
2020. Therefore, there were 2.87 km (1.78 mi) more railroad tracks in 1907.
The total acreage of the Glen Iris Estate digitized in the 1907 map is 915.40 acres while the 
total acreage of the estate in the 2020 map is 915.63 due to a slight digitizing difference of 0.23 
acres. Of this total, the estate in 1907 had more acres of unforested land than it does today. There 
were about 351.59 unforested acres and 563.81 forested acres in 1907 making 61.59% of the estate 
forested. On the other hand, the area of the estate today is 94.53% forested with about 50.09 acres 
of unforested land and 865.54 acres of forested land. Thus, the estate in 2020 is about 32.94% 
more forested than in 1907.
There are more buildings in the Glen Iris Estate in 2020 than there were in 1907. There were 
about 24 buildings in 1907: seven buildings in the Glen Iris area, five buildings in the Lauter-
Brunnen Farm area, four buildings in the Council Grounds area, three buildings in both the 
Chestnut-Lawn Farm and Prospect Home areas, and two buildings in the Homestead Cottage area. 
Today there are approximately 49 buildings in 2020: about nine buildings in the Glen Iris area, five 
buildings in the former Lauter-Brunnen Farm area, twenty-five buildings in the Lower Falls area, 
eight buildings in the Prospect Home area, and one building in the Inspiration Point area.
The property of Letchworth’s Glen Iris Estate within Letchworth State Park has been significantly 
restored and well preserved since Letchworth’s ownership in 1907. The reduction in roads 
demonstrates the restoration of the natural environment. Many roads present in 1907 have been 
abandoned or turned into trails allowing for minimal environmental disruption (NYSOPRHP GIS 
Bureau, 2019). The reduction of unforested land also shows the recovery of forests in the lands 
once impacted by farming and mining.
The reduction in the amount of railroad tracks is due to the abandonment of the Western New 
York and Pennsylvania Railway. Nevertheless, this abandonment represents the value of the area 
as a natural park rather than an exploitive area for business. Although the number of buildings 
increased, their usage changed. Many of the buildings in 1907 were farms or homes that people 
owned on their private property which led to greater land use and disruption. Buildings today cater 
the needs of the park with facilities such as bathrooms, maintenance buildings, and cabins. Thus, 
the buildings are used to appreciate the environment even though they have multiplied. This study 
shows the importance and success of restoring a natural environment once greatly disrupted.



















“Preserve those places in our land possessing rare natural beauty, the 
charms of which, once destroyed, can never be restored” 
– William Pryor Letchworth
Figure 3. The features of Letchworth’s Glen Iris Estate in 1907
Figure 4. The features of Letchworth State Park in 2020 within the boundaries of Letchworth’s Glen Iris Estate in 1907
Figure 2. The hand-drawn map of 
Letchworth’s Glen Iris Estate in 1907 by 
Edward Hagaman Hall georeferenced 
for this project (Hall, 1907)
Figure 5. Letchworth’s Glen Iris Estate in the 1870s 
(Passamonte, n.d.)
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Figure 6. Letchworth’s Glen Iris Estate in 2016 
(Liberatore, 2016)
Figure 1. The Upper and Middle Falls in 
Letchworth State Park as viewed from 
Inspiration Point (Schild, n.d.)
Table 1. The length of roads, length of railroad tracks, area of forested land, area of unforested land, and number of 












Data	 Sources:	 USGS	 (2020	 National	 Hydrography	 Dataset),	 	 NYS	 GIS	 Program
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